Chronic exposure to high glucose decreases myo-inositol in cultured cerebral microvascular pericytes but not in endothelium.
It has been proposed that the development of diabetic complications may involve a depletion of cellular myo-inositol due to an increase in polyol (sorbitol) formation. We therefore initially examined the effect of diabetes on levels of these metabolites in isolated cerebral microvessels. Compared with microvessels from control rats, microvessels from diabetic animals showed no detectable alteration in myo-inositol levels and a small increase in sorbitol content. To assess whether myo-inositol depletion might occur in only certain microvascular cells, cultured bovine cerebral microvascular pericytes and endothelium were grown for 3 or 18-20 days at 1.1, 5.5, or 22.2 mmol/l glucose. Increased medium glucose concentration resulted in increased sorbitol content in both cell types after both periods of incubation (p less than 0.05). In contrast, a significant decrease in myo-inositol content (22%, p less than 0.01) was observed only in pericytes grown for 18-20 days in the high glucose medium. Neither the adenosine 5'-triphosphate content nor the adenosine 5'-triphosphate/adenosine 5'-diphosphate (ATP/ADP) ratio of the pericytes was affected by the medium glucose concentration, indicating that the decrease in myo-inositol was not caused by a deficiency in the cellular energy state affecting the active transport of myo-inositol. These data suggest that myo-inositol depletion occurs selectively in the pericyte, a cell type known to be the site of early morphological changes in diabetes. Furthermore, the depletion apparently requires prolonged exposure to high glucose and is not due to a change in energy state.